The free energy differences between the cis and trans isomers computed at TPSSh-D3(BJ)/def2-TZVPP density functional theory (DFT) level are shown in Table S1 . When available, the DLPNO-CCSD(T)/def2-[T,Q]ZVPP results presented in the main article are included for comparison. Figure  S1 shows the meta-Met-MMAE molecule. Table S1 . Energy differences (kJ/mol) between the cis and trans isomers of the studied auristatins. The energies of the cis-isomers are set to zero, so a negative value indicates that the specific trans-isomer is lower in energy. The relative stabilization of the trans isomer compared to the unsubstituted MMAE/MMAF is shown in parentheses; a negative value indicates that the substitution favors the trans isomer; these species are also highlighted in blue bold font.
Molecular coordinates
The coordinates of MMAE and MMAF were taken from Ref [1] and used as starting structures for the halogenated species. We noted that a small rotation of the carboxyl group of the phenylalanine in MMAF resulted in slightly lower energy compared to the structure in Ref [1] . Below, we list the molecular coordinates of the studied species, in standard XYZ format (Ångström units). The comment line summarizes the level of theory used. For the tubulin-bound MMAE models, the atoms that have been kept fixed during optimization are marked with an asterisk *. 
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